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(57) ABSTRACT

A teleconference terminal includes a positional relationship
determining unit, a video switching unit, a first video output
unit, and a second video output unit. The positional rela-
tionship determining unit sets relationship information indi-
cating a displaying position relationship between a location
video received from another teleconference terminal and
shared information shared among a plurality of locations on
the local teleconference terminal based on relationship infor-
mation indicating a displaying position relationship between
the location video and the shared information set on the
other teleconference terminal. The video switching unit
displays the location video received from the other telecon-
ference terminal and shared information on a first display
unit and a second display unit in the displaying position
relationship specified in the relationship information set by
the positional relationship determining unit.

6 Claims, 21 Drawing Sheets




US 9,473,741 B2

Page 2
(56) References Cited 2008/0204544 A1 8/2008 Ferren et al.
2008/0204545 Al 8/2008 Ferren et al.
U.S. PATENT DOCUMENTS 2008/0246834 Al* 10/2008 Lunde ............. HO4N 7/142
348/14.09
2008/0143818 Al 6/2008 Ferren et al. 2012/0236108 Al 9/2012 Ferren et al.
2008/0184115 Al1* 7/2008 Back et al. .............. 715/702 2013/0155174 Al 6/2013 Ferren et al.

2008/0204542 Al 8/2008 Ferren et al. . .
2008/0204543 Al 8/2008 Ferren et al. * cited by examiner



Sheet 1 of 21 US 9,473,741 B2

U.S. Patent Oct. 18, 2016

FIG.1

TELECONFERENCE SYSTEM
1

e L/

" TELECONFERENCE ™-.__

e TERMINAL
- 2A

P2 | J AGENDA _1__
! 27\JJQ)= ﬁﬁﬁ,.‘_/m

5 g

26 .

“-\\PARTICIPANTS -

FIRST Lt

NETWORK
N

" TELECONFERENCE ™.
TERMINAL -
} 28
..... 35 v 286 .
{ THIRD AGENDA 1
\ LOCATION y @ J— \
\\_\ ------ “’,” ":' 27 ~ ﬁ y '.“
! , i
~ . X U "‘
.. PARTICIPANTS -
IS SECOND P

... LOCATION .-~



US 9,473,741 B2

Sheet 2 of 21

Oct. 18, 2016

U.S. Patent

62 8z 12 9z Gz vZ €z
L1INN (AV1dSIa (Av1dsia . (gaH)
yiD o || 3NOHd vimwol | v1SA¥O ainon) TVLSAND QINOM) Ammn_wﬁ@m«mmwwé 1INA
-Ou2IN 1INN AV1dSIA aNoD23s| | LINN AV1dSIa LSHId JOVHOLS
LINN TOYLNOD J2IA3A O/
Al
m_w
LINN
ONILVYOIN noy n
ON LI v o) do
12>
LINN TOHLNOD
0z’

’

(gz 'va) ¢
TUNINYIL IONIHIINODI 3L

¢ 9ld




U.S. Patent

Oct. 18, 2016

FIG.3

Sheet 3 of 21

US 9,473,741 B2

N
TELECONFERENCE
TERMINAL
—— A %

e T T 20
f | 209 | 210 | 203 { 202 CONTROLUNIT!
{[__VIDEO INFORMATION| [ POSITIONAL | [ POSITIONAL :
:| RECEIVING || ACQUIRING | |RELATIONSHIP||RELATIONSHIP ;
: UNIT UNIT RECEIVING || TRANSMITTING ;
5 UNIT UNIT ;
) Iy i
| y (204 |
g POSITIONAL g
; RELATIONSHIP :
; DETERMINING !
; UNIT 205 (201 |
| INTIAL |
| POSITIONAL POSITIONAL | !
| RELATIONSHIP [« RELATIONSHIP | |
; RETAINING DETERMINING | !
! | (206 UNIT UNIT ;
| VIDEO |
: » SWITCHING |« :
5 UNIT ;
| | 5

| (207 v (208
: FIRST VIDEQ SECOND !
; OUTPUT UNIT { | ouTPUT UNIT ;

| (25 y (26

FIRST SECOND
DISPLAY UNIT| [ DISPLAY UNIT

FIG.4

[LeFT




U.S. Patent

Oct. 18, 2016

FIG

START

START TERMINAL S101
CAUSE INITIAL POSITIONAL
RELATIONSHIP DETERMINING
UNIT TO SET DISPLAYING
POSITION RELATIONSHIP S103

INFORMATION, AND TO STORE
IN POSITIONAL RELATIONSHIP
RETAINING UNIT

(5106

Sheet 4 of 21

US 9,473,741 B2

D

START

START TERMINAL 5102

CAUSE INITIAL POSITIONAL
RELATIONSHIP DETERMINING
UNIT TO SET DISPLAYING
POSITION RELATIONSHIP
INFORMATION, AND TO STORE
IN POSITIONAL RELATIONSHIP
RETAINING UNIT

PERMIT CONNECTION
REQUEST

(8107

TRANSMIT CONNECTION
REQUEST

S105

TRANSMIT DISPLAYING
POSITION RELATIONSHIP

RECEIVE DISPLAYING
POSITION RELATIONSHIP

5108

Y

CAUSE POSITIONAL
RELATIONSHIP DETERMINING
UNIT TO UPDATE DISPLAYING
POSITION INFORMATION
BASED ON DISPLAYING
POSITION INFORMATION
THUS RECEIVED

S109

CAUSE VIDEO SWITCHING

CAUSE VIDEO SWITCHING

UNIT TO DETERMINE S110

DISPLAYING POSITIONS

UNIT TO DETERMINE 5112
DISPLAYING POSITIONS
DISPLAY LOCATION VIDEO AND § 5113

SHARED INFORMATION

END

[DISPLAY LOCATION VIDEO AND

SHARED INFORMATION S

END



U.S. Patent Oct. 18, 2016

Sheet 5 of 21

US 9,473,741 B2

FIG.6

$108

ACQUIRE DISPLAY POSITION
RELATIONSHIP BETWEEN LOCATION
VIDEO AND SHARED INFORMATION
OF PEER TERMINAL FROM
POSITIONAL RELATIONSHIP
RECEIVING UNIT

51092

DOES
POSITIONAL
RELATIONSHIP ON
PEER TERMINAL INDICATE
THAT LOCATION VIDEO IS TO BE
DISPLAYED ON LEFT SIDE AND
SHARED INFORMATION IS
TO BE DISPLAYED ON
RIGHT SIDE?

(51093

51091

NO

v (S1094

DETERMINE POSITIONAL
RELATIONSHIP ON LOCAL TERMINAL
TO DISPLAY LOCATION VIDEO ON
RIGHT SIDE AND SHARED
INFORMATION ON LEFT SIDE

DETERMINE POSITIONAL
RELATIONSHIP ON LOCAL
TERMINAL TO DISPLAY LOCATION
VIDEQO ON LEFT SIDE AND SHARED
INFORMATION ON RIGHT SIDE

( S110 ’



U.S. Patent Oct. 18, 2016 Sheet 6 of 21 US 9,473,741 B2

FIG.7

2A
FIRST SECOND
LOCATION VIDEO OF  DISPLAY UNIT DISPLAY UNIT
SECOND LOCATION 235 286
\ : =\ SHARED
AGENDAT s ff=----o-” INFORMATION

(a)

CAMERA UNIT

7

FIRST LOCATION

(LOCATION (SHARED
VIDEO) INFORMATION)

267 1T %

CAMERA UNIT
27 —]

(b)

u

FIRST LOCATION

(SCHEMATIC VIEWING (a) FROM TOP)



U.S. Patent Oct. 18, 2016 Sheet 7 of 21 US 9,473,741 B2

LOCATION VIDEO OF

SECOND LOCATION 25

SHARED
"INFORMATION

U FIRST
LOCATION

SECOND
LOCATION

2B

LOCATION VIDEO
OF FIRST
LOCATION

SHARED, =
INFORMATION ™"

27 3

& |




U.S. Patent Oct. 18, 2016 Sheet 8 of 21 US 9,473,741 B2

FIG.9

N
TELECONFERENCE
TERMINAL
e e T T T e g20
; v <209 v <210 (202 CONTROL UNIT%
: VIDEO INFORMATION POSITIONAL 5
i | RECEIVING ACQUIRING RELATIONSHIP :
: UNIT UNIT TRANSMITTING g
: UNIT ;
: 1 E
(205 (201 |
! INITIAL ;
; POSITIONAL POSITIONAL | !
: RELATIONSHIP |¢{ RELATIONSHIP |
: RETAINING DETERMINING | !
: v (206 UNIT UNIT 5
: VIDEO :
; » SWITCHING |« :
; UNIT ;
| | | E
5 , (207 (208 §
| FIRST VIDEO SEgND ]
OUTPUT UNIT | | 5)7p )T UNIT ;
y <25 vy <26
FIRST SECOND

DISPLAY UNIT | | DISPLAY UNIT




U.S. Patent

Oct. 18, 2016

Sheet 9

of 21 US 9,473,741 B2

FIG.10

(N
TELECONFERENCE
TERMINAL

2
__________ o 520
: CONTROL '
| ) (203 y (210 y (209 UNIT |
{[ POSITIONAL | [INFORMATION VIDEO |
{|RELATIONSHIP| | "ACQUIRING | | RECEIVING :
{| RECEIVING UNIT UNIT !
.: UNIT E
; y (204 !
;[ POSITIONAL 5
{ IRELATIONSHIP :
|| DETERMINING 5
! UNIT :
| | (205 i
{| POSITIONAL
| [RELATIONSHIP !
{| RETAINING :
Pl UNIT___J y 206 5
; VIDEO !
: SWITCHING & ;
| UNIT !
5 I 1 5
: v 207 (208 :
FIRST VIDEO RV
| OUTPUT UNIT | | 5uTPUT UNIT §

v 25 v 26
FIRST SECOND
DISPLAY UNIT | | DISPLAY UNIT




U.S. Patent Oct. 18, 2016 Sheet 10 of 21 US 9,473,741 B2

FIG.11

TELECONFERENCE SYSTEM
1A

e L/

TELECONFERENCE ..
TERMINAL

p p2 | AGENDA 1 \\‘
! 27 < @— | ilﬁfrh/m

H

*~._PARTICIPANTS
FIRST
rsee.  LOCATION |-
NETWORK
N

TELECONFERENCE “-._

TERMINAL

200B BN

& 30
{ THRD AGENDA 1
. LOCATION | 0 — 3
S / 27 ﬁ @ -

]
Y K
\ )
‘
"
\ —] ’
N ’
\ ’
1 /
N ,
I
;
,
;
.

" U
“«._PARTICIPANTS )
SECOND




US 9,473,741 B2

Sheet 11 of 21

Oct. 18, 2016

U.S. Patent

6¢

8¢

LC

0¢ 74 £z
1IND (Avidsia . (aagH)
L1INN L1INN (ISNOW ‘qyvogAaM)

ANOHJ IVLSAYHD AINDI) LINN
¥INYIAS || oy YYINVYD TINA AY1dSIa LINN ONILYHIAHO JOVNOLS
L1INN TOY1INOD 3ADIAIA O/

ze>
mw
LINN
mn&&w% vy Woy ndo
12>
LINN TOYLINOD
0z’

g

(8002 'v002) 002
TVYNINY3L IONFHIINODIAL

¢l Old




U.S. Patent Oct. 18, 2016 Sheet 12 of 21 US 9,473,741 B2

FIG.13

N
TELECONFERENCE
TERMINAL
R 200
r ! .20
R T T T T T T T T T T T T T T ONTROL UNIT
i ¥ (209 210 ¥ (203 (202 CONTROLUNIT:
: VIDEO INFORMATION] [ POSITIONAL |[ POSITIONAL ;
i| RECEIVING ACQUIRING | |RELATIONSHIP||RELATIONSHIP :
: UNIT UNIT RECEIVING |[|TRANSMITTING ;
; UNIT UNIT ;
' A :
| , 204 |
: POSITIONAL ;
; RELATIONSHIP ;
; DETERMINING !
; UNIT (205 (201 |
i INITIAL :
: POSITIONAL POSITIONAL |1
,: RELATIONSHIP [¢{ RELATIONSHIP |
: RETAINING DETERMINING | |
| v 211 UNIT UNIT ;
i VIDEO i
: »|SYNTHESIZING |« :
! UNIT ;
; 212 |
VIDEO 5
5 OUTPUT UNIT i
y 30
DISPLAY UNIT




U.S. Patent US 9,473,741 B2

Oct. 18, 2016 Sheet 13 of 21

N
TELECONFERENCE
TERMINAL
~—— _ __ _—% 220
I S N N1
| (209 ¥ (210 (202 CONTROL UNIT::
E VIDEO INFORMATION POSITIONAL ;
' | RECEIVING ACQUIRING RELATIONSHIP ;
; UNIT UNIT TRANSMITTING ,
-, UNIT !
: y ;
! 205 (201 !
E INITIAL :
; POSITIONAL POSITIONAL | !
: RELATIONSHIP [« RELATIONSHIP]| !
g RETAINING DETERMINING | !
' v 211 UNIT UNIT :
! VIDEO !
; » SYNTHESIZING f¢— !
; UNIT :
: ) (212
.’ VIDEO E
5 OUTPUT UNIT ;
(30
DISPLAY UNIT




U.S. Patent

Oct. 18, 2016

Sheet 14 of 21

FIG.15

US 9,473,741 B2

N
TELECONFERENCE
TERMINAL

200
________________________________________________________________ 20
: CONTROL |
E v g203 ‘} S210 y 5209 UNIT':
{ [ POSITIONAL | [INFORMATION VIDEO ;
| IRELATIONSHIP| | ACQUIRING RECEIVING :
' | RECEIVING UNIT UNIT E
; UNIT !
5 ¥ (204 |
i [ POSITIONAL :
| IRELATIONSHIP ;
| | DETERMINING :
! UNIT ;
E ) (205 ;
i | POSITIONAL
! IRELATIONSHIP :
i | RETAINING ;
; UNIT y (211 !
! VIDEO E
: SYNTHESIZING [« :
; UNIT ;
v (212
§ VIDEO E
: OUTPUT UNIT 5

) (30
DISPLAY UNIT




U.S. Patent Oct. 18, 2016 Sheet 15 of 21 US 9,473,741 B2

FIG.16

N
TELECONFERENCE
TERMINAL
— ——% 2000
{
_____ T 320
N U CONTROL UNIT |
E y 4209 Vj210 y S203 i202 '
‘[ VIDEO INFORMATION] [ POSITIONAL |[  POSITIONAL ;
i| RECEIVING || ACQUIRING | |RELATIONSHIP||RELATIONSHIP :
: UNIT UNIT RECEIVING ||TRANSMITTING ;
: UNIT UNIT ;
i v 204 y (213
| POSITIONAL PRESENTER | !
; RELATIONSHIP DETECTING | |
; DETERMINING UNIT |
205 3 201 |
: INITIAL ;
: POSITIONAL POSITIONAL ||
: RELATIONSHIP [« RELATIONSHIP | |
; RETAINING DETERMINING | |
; L (206 UNIT UNIT |
; VIDEO :
: » SWITCHING |« |
' UNIT |
5 I |
v 207 (208
FIRSTVIDEO | | SECOND 5
i OUTPUT UNIT | | 5yTpUT UNIT g
y 25 ¥ ¢26
FIRST SECOND
DISPLAY UNIT | | DISPLAY UNIT




U.S. Patent Oct. 18, 2016 Sheet 16 of 21 US 9,473,741 B2

FIG.17

TELECONFERENCE TERMINAL

SHARED 2000A
INFORMATION 25 v 26  LOCATION

VIDEO

o~
v

)
A

FIRST
LOCATION

AREA L AREAR




U.S. Patent Oct. 18, 2016 Sheet 17 of 21 US 9,473,741 B2

FIG.18

5108

CAUSE PRESENTER DETECTING UNIT TO
ACQUIRE PRESENCE AND POSITION OF
PRESENTER BESIDE LOCAL TERMINAL

S$1095

YES

IS PRESENTER PRESENT
BESIDE LOCAL TERMINAL?

(51100

CAUSE POSITIONAL RELATIONSHIP RECEIVING | NO IS PRESENTER IN
UNIT TO ACQUIRE POSITIONAL RELATIONSHIP RIGHT SIDE OF
BETWEEN LOCATION VIDEO AND SHARED VIDEO?
INFORMATION FROM PEER TERMINAL
YES
DOES POSITIONAL
RELATIONSHIP ON PEER
TERMINAL INDICATE THAT LOCATION YES | Jv
VIDEO IS TO BE DISPLAYED ON LEFT SIDE >0
AND SHARED INFORMATION IS
TO BE DISPLAYED ON
RIGHT SIDE?
: (S1098
$1099 DETERMINE POSITIONAL
< RELATIONSHIP ON LOCAL

DETERMINE POSITIONAL RELATIONSHIP ON
LOCAL TERMINAL TO DISPLAY LOCATION VIDEO
ON LEFT SIDE AND SHARED INFORMATION ON
RIGHT SIDE

TERMINAL TO DISPLAY
LOCATION VIDEO ON RIGHT
_ SIDE AND SHARED
INFORMATION ON LEFT SIDE

y
( $110 )



U.S. Patent Oct. 18, 2016 Sheet 18 of 21 US 9,473,741 B2

FIG.19
2000B
LOCé"I:'IIC:)gg/_:_DEO f/
25 26 SHARED
LOCATI‘C\?N S S INFORMATION
e l()ﬁ AgENDA T T ’
/
/
27

SECOND
LOCATION



U.S. Patent Oct. 18, 2016 Sheet 19 of 21 US 9,473,741 B2

FIG.20
25J00A
SHAR
INFORAMAETDION 25 236
R _ = = = LOCATION VIDEO OF
AGenopa 1 = |||l.; \

N | - “SECOND LOCATION

/]
—

U FIRST
LOCATION

SECOND
LOCATION

20008

¢J

LOCATION
VIDEO OF FIRST ¢
LOCATION S

26 SHARED
5 INFORMATION

,
/

’
Y
Y
\
.
~




U.S. Patent Oct. 18, 2016 Sheet 20 of 21 US 9,473,741 B2

N
TELECONFERENCE
TERMINAL
e ——— M} 2000
__________________________________________________________________________________ 20 .
; | 200 L 210 (202 CONTROL UNlTi
E VIDEO INFORMATION POSITIONAL 3
| RECEIVING ACQUIRING RELATIONSHIP 5
: UNIT UNIT TRANSMITTING ;
; UNIT ;
; 4 (213
: PRESENTER | |
! DETECTING | !
; UNIT ;
E (205 v (201 |
5 INITIAL :
! POSITIONAL POSITIONAL |
, RELATIONSHIP }«{ RELATIONSHIP| :
; RETAINING DETERMINING | !
: v (206 UNIT UNIT ;
! VIDEO E
: » SWITCHING |« |
; UNIT ;
: | 1 !
y (207 y (208
! FIRST VIDEO S&,%%'go §
w §25 y §26
FIRST SECOND
DISPLAY UNIT| | DISPLAY UNIT




U.S. Patent Oct. 18, 2016 Sheet 21 of 21 US 9,473,741 B2

FIG.22
LOCATION VIDEO OF

SHARED
"INFORMATION

FIRST
LOCATION

SECOND
LOCATION

LOCATION =
VIDEO OF FIRST [}
LOCATION |

% SHARED
J| " INFORMATION

(CONVENTIONAL CHALLANGE)



US 9,473,741 B2

1
TELECONFERENCE SYSTEM AND
TELECONFERENCE TERMINAL

TECHNICAL FIELD

The present invention relates to a teleconference system
and teleconference terminal.

BACKGROUND ART

Conventionally known is a teleconference system (also
referred to as an electronic conference system) that is
provided with a plurality of teleconference terminals each of
which is capable of displaying a video of a space such as a
conference room at a geographically remote location (here-
inafter, sometimes referred to as a “location video”) and
content such as information of a document shared among a
plurality of locations across which an electronic conference
is held (hereinafter, sometimes referred to as “shared infor-
mation”), side by side on one screen (see Japanese Patent
Application Laid-open No. 11-103499, for example).

However, in a conventional teleconference system, when
a location video and shared information are displayed at
fixed positions (for example, on the left side and the right
side in a direction facing the display screen, respectively)
among the different teleconference terminals participating
the electronic conference, participants in the location video
might be displayed on a teleconference terminal in a manner
facing the opposite direction of the shared information
displayed as well on the teleconference terminal. As a result,
in such a conventional teleconference system, the partici-
pants in the location video might give an impression that
they are not interested in the meeting to participants viewing
the location video.

Such a situation can be prevented by allowing participants
to manually switch the positions at which the shared infor-
mation and the location video are displayed depending on
the locations when such a situation occurs, but such a
switching operation is cumbersome for the participants.

The present invention is to overcome such challenges in
the conventional technology, and an object of the present
invention is to provide a teleconference system and a
teleconference terminal that can prevent participants in a
location video from appearing to be looking at an awkward
direction.

DISCLOSURE OF INVENTION

According to the present invention, in consideration of the
conventional art, there is provided: a teleconference system
comprising a plurality of teleconference terminals deployed
in a plurality of locations, wherein each of the teleconfer-
ence terminals comprises: a positional relationship deter-
mining unit configured to set relationship information indi-
cating a displaying position relationship between a location
video received from another teleconference terminal and
shared information shared among such locations on the local
teleconference terminal based on relationship information
indicating a displaying position relationship between a loca-
tion video and the shared information set on the other
teleconference terminal; and a display control unit config-
ured to display the location video received from the other
teleconference terminal and the shared information on a
display unit in the displaying position relationship specified
in the relationship information set by the positional relation-
ship determining unit.
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The present invention also provides a teleconference
terminal comprising: a positional relationship determining
unit configured to set relationship information indicating a
displaying position relationship between a location video
received from another teleconference terminal and shared
information shared among a plurality of locations on the
local teleconference terminal based on relationship informa-
tion indicating a displaying position relationship between a
location video and the shared information set on the other
teleconference terminal; and a display control unit config-
ured to displays the location video received from the other
teleconference terminal and the shared information on a
display unit in the displaying position relationship specified
in the relationship information set by the positional relation-
ship determining unit.

The present invention also provides a teleconference
terminal comprising: an initial positional relationship deter-
mining unit configured to set an initial value of relationship
information indicating a displaying position relationship
between a location video received from another teleconfer-
ence terminal and shared information shared among a plu-
rality of locations; a positional relationship retaining unit
configured to store the relationship information set by the
initial positional relationship determining unit in a storage
unit; a positional relationship transmitting unit configured to
transmit the relationship information retained by the posi-
tional relationship retaining unit to another teleconference
terminal when a connection request is received from the
other teleconference terminal; and a display control unit
configured to display the location video received from the
other teleconference terminal and the shared information on
a display unit in the displaying position relationship speci-
fied in the relationship information stored by the positional
relationship retaining unit in the storage unit.

The present invention also provides a teleconference
terminal comprising: a positional relationship receiving unit
configured to receive relationship information indicating a
displaying position relationship between a location video
received from another teleconference terminal and shared
information shared among a plurality of locations transmit-
ted from the other teleconference terminal; a positional
relationship determining unit configured to set relationship
information indicating a displaying position relationship
between a location video and the shared information on the
local teleconference terminal based on the relationship infor-
mation received by the positional relationship receiving unit;
a positional relationship retaining unit configured to store
the relationship information set by the positional relation-
ship determining unit in a storage unit; and a display control
unit configured to display the location video thus received
and the shared information on a display unit in the display-
ing position relationship specified in the relationship infor-
mation stored by the positional relationship retaining unit in
the storage unit.

According to the present invention, when a location video
and shared information are both displayed on a teleconfer-
ence terminal, the participant in the location video can be
prevented from appearing to be looking at an awkward
direction.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a schematic generally illustrating a system
configuration of a teleconference system according to a first
embodiment of the present invention;
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FIG. 2 is a block diagram illustrating a hardware con-
figuration of a control system in a teleconference terminal
according to the first embodiment;

FIG. 3 is a block diagram illustrating a functional con-
figuration of the teleconference terminal;

FIG. 4 is a schematic illustrating an exemplary configu-
ration of displaying position relationship information
retained by a positional relationship retaining unit;

FIG. 5 is a flowchart illustrating a process performed by
the teleconference system;

FIG. 6 is a flowchart explaining a process performed by
a positional relationship determining unit at Step S109
illustrated in FIG. 5 in detail;

FIG. 7 is schematic for explaining an advantageous effect
achieved by the first embodiment;

FIG. 8 is a schematic for explaining an advantageous
effect achieved by the first embodiment;

FIG. 9 is a block diagram illustrating a functional con-
figuration according to a variation of the first embodiment;

FIG. 10 is a block diagram illustrating a functional
configuration according to another variation of the first
embodiment;

FIG. 11 is a schematic generally illustrating a system
configuration of a teleconference system according to a
second embodiment of the present invention;

FIG. 12 is a block diagram illustrating a hardware con-
figuration of a control system in a teleconference terminal
according to the second embodiment;

FIG. 13 is a block diagram illustrating a functional
configuration of the teleconference terminal according to the
second embodiment;

FIG. 14 is a block diagram illustrating a functional
configuration according to a variation of the second embodi-
ment;

FIG. 15 is a block diagram illustrating a functional
configuration according to another variation of the second
embodiment;

FIG. 16 is a block diagram illustrating a functional
configuration of a teleconference terminal in a teleconfer-
ence system according to a third embodiment of the present
invention;

FIG. 17 is a schematic for explaining the position of a
presenter detected by a presenter detecting unit;

FIG. 18 is a flowchart explaining a process performed by
a teleconference system according to the third embodiment
at Step S109 in FIG. 5 in detail;

FIG. 19 is a schematic for explaining an advantageous
effect achieved by the third embodiment;

FIG. 20 is a schematic for explaining an advantageous
effect achieved by the third embodiment;

FIG. 21 is a block diagram illustrating a functional
configuration according to a variation of the third embodi-
ment; and

FIG. 22 is a schematic for explaining a conventional
challenge.

BEST MODES FOR CARRYING OUT THE
INVENTION

Embodiments of the present invention will now be
explained with reference to the appended drawings.

First Embodiment

To begin with, a system configuration of a teleconference
system 1 according to a first embodiment of the present
invention will be explained. FIG. 1 is a schematic generally
illustrating a system configuration of the teleconference
system 1 according to the first embodiment.
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As illustrated in FIG. 1, the teleconference system 1
includes a plurality of teleconference terminals 2. The
teleconference terminals 2 are communicatively connected
to each other over a network N.

The teleconference terminals 2 are deployed in a plurality
of geographically remote locations (e.g., a first location, a
second location, and a third location), respectively, and each
of the teleconference terminals 2 outputs a video in the
corresponding location (hereinafter, sometimes referred to
as a “location video™) or sound in the corresponding location
(hereinafter, sometimes referred to as a “location sound”).
The teleconference terminals 2 according to the first
embodiment is capable of displaying a location video P1 and
another piece of content such as information of a document
shared among the locations (hereinafter, sometimes referred
to as “shared information (P2)”) side by side, as illustrated
in FIG. 1.

In other words, the teleconference system 1 enables an
electronic conference to be held across a plurality of geo-
graphically remote locations by exchanging location videos
and location sound across the locations over the network N
using the teleconference terminals 2.

In the example in FIG. 1, only the first location, the
second location, and the third location are illustrated as the
locations where the teleconference terminals 2 are deployed.
However, the configuration is not limited to the example
illustrated, and the configuration having only two locations
including the first location and the second location or a
configuration having four or more locations are still pos-
sible. A hardware configuration of a control system in the
teleconference terminal 2 according to the first embodiment
will now be explained. FIG. 2 is a block diagram illustrating
a hardware configuration of a control system of the telecon-
ference terminal 2 according to the first embodiment. As
illustrated in FIG. 2, the teleconference terminal 2 has a
hardware configuration using a general computer, and
includes a control unit 20, a communicating unit 21, and an
input-and-output (I/O) device control unit 22 that are con-
nected to a bus B, for example. The control unit 20 includes
a central processing unit (CPU), a read-only memory
(ROM), and a random access memory (RAM).

The I/O device control unit 22, a storage unit 23, an
operating unit 24, a first display unit 25, a second display
unit 26, a camera unit 27, a microphone unit 28, and a
speaker unit 29 are connected to the control unit 20 via the
bus B.

The control unit 20 controls operations of various com-
ponents connected via the /O device control unit 22 by
causing the CPU to load computer programs stored in the
ROM, the storage unit 23, or the like onto the RAM and to
execute the computer programs. The control unit 20 also
controls operations of transmitting and receiving various
types of data to and from other devices connected via the
communicating unit 21 and the network N. The communi-
cating unit 21 transmits and receives various types of data
such as a location video or location sound to and from the
other teleconference terminals 2 over the network N.

The storage unit 23 stores therein the computer programs
executed by the CPU in the control unit 20 and data. The
storage unit 23 also stores therein content for displaying
various types of information such as a document used in an
electronic conference on the first display unit 25 or the
second display unit 26. An example of such content includes
content for displaying shared information such as a docu-
ment shared among the teleconference terminals 2 that are
deployed in different locations and displayed on the first
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display unit 25 or the second display unit 26. The storage
unit 23 is realized as a hard disk drive (HDD) or a solid state
drive (SSD), for example.

The operating unit 24 receives various operations of
participants who are using the teleconference terminal 2.
The operating unit 24 is realized as a keyboard, a mouse, a
touch panel, and the like.

The first display unit 25 and the second display unit 26
display various types of information such as a location video
and shared information related to an electronic conference.
Specifically, the first display unit 25 and the second display
unit 26 display a location video shot by the camera unit 27
on a peer teleconference terminal 2 (in particular, a location
video including an image of participants who are in a peer
location, for example), and shared information, respectively.
The first display unit 25 and the second display unit 26 are
realized as a liquid crystal display, for example.

In the first embodiment, the first display unit 25 is
positioned on the left side and the second display unit 26 is
positioned on the right side in the view of participants U
directly facing the teleconference terminal 2, as illustrated in
FIG. 1.

The camera unit 27 shoots a video of an area around the
camera unit 27. Specifically, the camera unit 27 shoots a
video of participants who are in a space such as a conference
room where the teleconference terminal 2 with the camera
unit 27 is deployed. The camera unit 27 is realized as a
digital video camera capable of being rotated and zooming,
and capable of shooting a live video, for example.

The microphone unit 28 collects sound around the micro-
phone unit 28. Specifically, the microphone unit 28 collects
the voice of participants who are in a space such as a
conference room where the teleconference terminal 2 with
the microphone unit 28 is deployed.

The speaker unit 29 outputs various types of sound.
Specifically, the speaker unit 29 outputs the voice of the
participants collected by the microphone unit 28 on the peer
teleconference terminal 2.

A functional configuration of the teleconference terminal
2 will now be explained. FIG. 3 is a block diagram illus-
trating a functional configuration of the teleconference ter-
minal 2.

As illustrated in FIG. 3, by causing the CPU to load a
computer program stored in the ROM or the like onto the
RAM, and to execute the computer program, the control unit
20 included in the teleconference terminal 2 functions as an
initial positional relationship determining unit 201, a posi-
tional relationship transmitting unit 202, a positional rela-
tionship receiving unit 203, a positional relationship deter-
mining unit 204, a positional relationship retaining unit 205,
a video switching unit 206, a first video output unit 207, a
second video output unit 208, a video receiving unit 209, and
an information acquiring unit 210.

The initial positional relationship determining unit 201
sets displaying position relationship information on the local
teleconference terminal 2, and causes the positional rela-
tionship retaining unit 205 to retain the displaying position
relationship information thus set.

The displaying position relationship information herein
means information indicating which of the display screen on
the first display unit 25 or the display screen on the second
display unit 26 in the local teleconference terminal 2 each of
the location video of another teleconference terminal 2 and
the shared information is to be displayed, among the first
display unit 25 positioned on the left side and the second
display unit 26 positioned on the right side in the view of
participant directly facing the display screens on the local
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teleconference terminal 2. Specifically, for example, an
example of the displaying position relationship information
includes information indicating “left” (see FIG. 4) or
“right”. The information indicating “left” specifies that “a
location video is positioned on the left side of shared
information”. The information indicating “right” specifies
that “a location video is positioned on the right side of
shared information”.

The displaying position relationship information initially
set by the initial positional relationship determining unit 201
may be set freely depending on each of the teleconference
terminals 2. Specifically, when a teleconference terminal 2
has a larger display screen on the first display unit 25
positioned on the left side than that on the second display
unit 26 positioned on the right side, for example, because it
is more convenient to display the shared information on the
first display unit 25 having a larger display screen, the initial
positional relationship determining unit 201 may set “right”
as the displaying position relationship information.

When the local teleconference terminal 2 receives a
request for establishing a connection from another telecon-
ference terminal 2, the positional relationship transmitting
unit 202 gives permission to the connection request. Once
the connection is established, the positional relationship
transmitting unit 202 transmits the displaying position rela-
tionship information (for example, “left”) retained by the
positional relationship retaining unit 205 to the requesting
teleconference terminal 2.

When the local teleconference terminal 2 issues a request
for establishing a connection to another teleconference ter-
minal 2, the local teleconference terminal 2 issues the
request to the teleconference terminal 2, and once the
connection is established, the positional relationship receiv-
ing unit 203 receives displaying position relationship infor-
mation retained by the positional relationship retaining unit
205 in the other teleconference terminal 2 from the other
teleconference terminal 2.

The positional relationship determining unit 204 sets the
displaying position relationship information on the local
teleconference terminal again based on the displaying posi-
tion relationship information received by the positional
relationship receiving unit 203, and causes the positional
relationship retaining unit 205 to retain the displaying posi-
tion relationship information thus set again.

The positional relationship retaining unit 205 stores and
retains the displaying position relationship information set
by the initial positional relationship determining unit 201 or
the positional relationship determining unit 204 in a given
storage area such as a read-only memory (RAM). FIG. 4 is
a schematic illustrating an exemplary configuration of the
displaying position relationship information retained by the
positional relationship retaining unit 205. In the example
illustrated in FIG. 4, information “left” is retained by the
positional relationship retaining unit 205.

The video switching unit 206 then determines if each of
the location video of the peer location and the shared
information is to be displayed on which of the first display
unit 25 positioned on the left side and the second display unit
26 positioned on the right side, based on the displaying
position relationship information retained by the positional
relationship retaining unit 205, and outputs the location
video and the shared information to the corresponding video
output unit (the first video output unit 207 or the second
video output unit 208) based on the determination result.
Each of the first video output unit 207 and the second video
output unit 208 outputs corresponding one of the location
video and the shared information received from the video
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switching unit 206 onto the display unit (the first display unit
25 or the second display unit 26). The first display unit 25
and the second display unit 26, display the location video
and the shared information thus received on the display
screens, respectively.

The video receiving unit 209 receives a location video
from a peer teleconference terminal 2 over the network N.

The information acquiring unit 210 acquires shared infor-
mation from a peer teleconference terminal 2 over the
network N.

A process performed by the teleconference system 1
according to the first embodiment will now be explained.

FIG. 5 is a flowchart illustrating a process performed by
the teleconference system 1. Illustrated in this example is a
process performed when a teleconference terminal 2
requests a connection from another teleconference terminal
2. Used in the explanation below is an example in which a
teleconference terminal 2B deployed in the second location
requests a connection from a teleconference terminal 2A
deployed in the first location.

As illustrated in FIG. 5, when the teleconference terminal
2A and the teleconference terminal 2B are started in the first
location and the second location, respectively (Step S101
and Step S102), the initial positional relationship determin-
ing unit 201 in each of the teleconference terminal 2A and
the teleconference terminal 2B operates to set the displaying
position relationship information on the local teleconference
terminal (for example, “left”), and causes the positional
relationship retaining unit 205 to retain the displaying posi-
tion relationship information thus set (Step S103 and Step
S104).

The teleconference terminal 2B then transmits a connec-
tion request in response to a connection requesting operation
performed by a participant (Step S105). Before transmitting
a connection request, a participant specifies shared informa-
tion shared between the first location and the second location
using the teleconference terminal 2B. The teleconference
terminal 2B then transmits the connection request including
the shared information thus specified.

The teleconference terminal 2A receiving the connection
request permits the connection request (Step S106). The
teleconference terminal 2A then transmits the displaying
position relationship information (for example, “left”)
retained by the positional relationship retaining unit 205 to
the teleconference terminal 2B (Step S107).

In the teleconference terminal 2B, the positional relation-
ship receiving unit 203 receives the displaying position
relationship information thus transmitted (Step S108). The
positional relationship determining unit 204 then sets the
displaying position relationship information (for example,
“right”) again based on the displaying position relationship
information thus received (for example, “left”), and causes
the positional relationship retaining unit 205 to retain the
displaying position relationship information thus set again
(Step S109). Step S109 will be explained later in detail.

In the teleconference terminal 2B, the video switching
unit 206 determines the displayed position for the location
video of the peer location and the shared information based
on the displaying position relationship information retained
by the positional relationship retaining unit 205 (Step S110).
In other words, when “left” is set as the displaying position
relationship information, the video switching unit 206 deter-
mines to display the location video on the first display unit
25 positioned on the left side and to display the shared
information on the second display unit 26 positioned on the
right side, and outputs the location video to the first video
output unit 207 associated with the first display unit 25
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positioned on the left side, and outputs the shared informa-
tion to the second video output unit 208 associated with the
second display unit 26 positioned on the right side. When
“right” is set as the displaying position relationship infor-
mation, the video switching unit 206 determines to display
the location video on the second display unit 26 positioned
on the right side, and to display the shared information on
the first display unit 25 positioned on the left side, and
outputs the location video to the second video output unit
208 associated with the second display unit 26 positioned on
the right side, and outputs the shared information to the first
video output unit 207 associated with the first display unit 25
positioned on the left side.

In the teleconference terminal 2B, the location video and
the shared information are then displayed on the display
screens based on the location video and the shared infor-
mation received from the first video output unit 207 asso-
ciated with the first display unit 25 and the second video
output unit 208 associated with the second display unit 26,
respectively (Step S111).

In the teleconference terminal 2A, after the displaying
position relationship information is transmitted at Step
S107, the video switching unit 206 determines the positions
at which the location video of the peer location and the
shared information are displayed based on the displaying
position relationship information retained by the positional
relationship retaining unit 205, following the same process
as Step S110 (Step S112). At Step S113, in the teleconfer-
ence terminal 2A, the location video and the shared infor-
mation are displayed on the display screens based on the
location video and the shared information received from the
first video output unit 207 associated with the first display
unit 25 and the second video output unit 208 associated with
the second display unit 26 (Step S113).

The process performed by the positional relationship
determining unit 204 at Step S109 in FIG. 5 will now be
explained in detail. FIG. 6 is a flowchart explaining the
process performed by the positional relationship determin-
ing unit 204 at Step S109 illustrated in FIG. 5 in detail. Used
in the explanation below as an example is a process per-
formed by the positional relationship determining unit 204
in the teleconference terminal 2B deployed in the second
location.

As illustrated in FIG. 6, the positional relationship deter-
mining unit 204 in the teleconference terminal 2B deployed
in the second location acquires the displaying position
relationship information set on the teleconference terminal
2A being a peer from the positional relationship receiving
unit 203 after the process at Step S108 is completed (Step
S1091), and determines if the displaying position relation-
ship information thus acquired is set to “left”, that is, to
display the location video on the left side of the shared
information on the teleconference terminal 2A being a peer
(Step S1092).

As a result of the determination, if the displaying position
relationship information is set to “left”, that is, to display the
location video on the left side of the shared information on
the teleconference terminal 2A being a peer (Yes at Step
S1092), the positional relationship determining unit 204 sets
“right” as the displaying position relationship information
on the local teleconference terminal (on the teleconference
terminal 2B). In other words, the positional relationship
determining unit 204 sets to display the location video on the
right side of the shared information (Step S1093).

As a result of the determination, if “right” is set as the
displaying position relationship information, that is, to dis-
play the location video on the right side of the shared
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information on the teleconference terminal 2A being a peer
(No at Step S1092), the positional relationship determining
unit 204 sets “left” as the displaying position relationship
information on the local teleconference terminal (on the
teleconference terminal 2B). In other words, the positional
relationship determining unit 204 sets to display the location
video on the left side of the shared information (Step
$1094).

In other words, according to the first embodiment
explained above, a conventional challenge illustrated in FIG.
22 can be overcome. In other words, conventionally, when
both of the location video and the shared information are
displayed as illustrated in FIG. 22, participants in the
location video are displayed in a manner facing the opposite
side of the shared information displayed on the display
screen, giving an impression that the participants in the
location video are not interested in the meeting to the
participants viewing the location video.

In response to this challenge, according to the first
embodiment, the local teleconference terminal 2 is set to
display a location video and shared information received
from another teleconference terminal 2 at opposite positions
from the position at which the other teleconference terminal
2 displays the location video and the shared information
received from the other teleconference terminal 2 (from the
local teleconference terminal). Therefore, when location
video and shared information are both displayed on a
teleconference terminal 2, the teleconference terminal 2 is
capable of displaying the participants in the location video
in a manner appearing to be looking at the shared informa-
tion and thus interested in the electronic conference. In other
words, according to the first embodiment, when location
video and shared information are both displayed on the
teleconference terminal 2, the teleconference terminal 2 can
prevent the participants in the location video from appearing
to be looking at an awkward direction.

More specifically, according to the first embodiment, for
example, when the teleconference terminal 2B in the second
location requests a connection from the teleconference ter-
minal 2A in the first location that is set to display the location
video on the left side of the shared information, as illustrated
in FIG. 7, the location video is displayed on the right side of
the shared information on the teleconference terminal 2B in
the second location, as illustrated in FIG. 8, through the
processes illustrated in FIGS. 5 and 6. In this manner, on the
teleconference terminal 2A in the first location, the partici-
pants in the second location displayed on the first display
unit 25 are displayed to be looking at the shared information
displayed on the second display unit 26. Furthermore, on the
teleconference terminal 2B in the second location, the par-
ticipants in the first location displayed on the second display
unit 26 are displayed to be looking at the shared information
displayed on the first display unit 25. Therefore, a sense of
the participants paying attention to shared information such
as a document can be created smoothly among a plurality of
locations where the electronic conference is being held.

A variation of the first embodiment will now be explained.

Explained in the first embodiment is a configuration in
which the teleconference terminal 2 in each of the locations
has a function for transmitting and receiving the displaying
position relationship information, as illustrated in FIG. 3,
but the present invention is not limited thereto. Alternatively,
only the function for transmitting the displaying position
relationship information may be provided as illustrated in
FIG. 9, or only the function for receiving the displaying
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position relationship information may be provided as illus-
trated in FIG. 10, depending on the teleconference terminals
2.

In a functional configuration in which the displaying
position relationship information is only transmitted, the
positional relationship receiving unit 203 and the positional
relationship determining unit 204 in FIG. 3 are omitted, as
illustrated in FIG. 9. In a functional configuration in which
the displaying position relationship information is only
received, the initial positional relationship determining unit
201 and the positional relationship transmitting unit 202 in
FIG. 3 are omitted, as illustrated in FIG. 10.

More specifically, in the teleconference terminal 2 having
the functional configuration illustrated in FIG. 9, the initial
positional relationship determining unit 201 sets an initial
value of the relationship information indicating the posi-
tional relationship in which a location video received from
another teleconference terminal 2 and shared information
shared among a plurality of locations are displayed. The
positional relationship retaining unit 205 stores the relation-
ship information set by the initial positional relationship
determining unit 201 in a storage unit such as the RAM or
the storage unit 23. The positional relationship transmitting
unit 202 then transmits the relationship information retained
by the positional relationship retaining unit 205 to another
teleconference terminal 2 when a connection request is
received from the other teleconference terminal 2. The video
switching unit 206, the first video output unit 207, and the
second video output unit 208 being a display control unit
display the location video received from another teleconfer-
ence terminal 2 and the shared information on the first
display unit 25 and the second display unit 26 being a
display unit in a displaying position relationship specified by
the relationship information stored by the positional rela-
tionship retaining unit 205 in the storage unit.

In the teleconference terminal 2 having the functional
configuration illustrated in FIG. 10, the positional relation-
ship receiving unit 203 receives relationship information
indicating the displaying position relationship between the
location video received from another teleconference termi-
nal 2 and shared information shared among a plurality of
locations. The positional relationship determining unit 204
sets relationship information indicating a displaying position
relationship between the location video and the shared
information on the local teleconference terminal based on
the relationship information received by the positional rela-
tionship receiving unit 203. The positional relationship
retaining unit 205 stores the relationship information set by
the positional relationship determining unit 204 in a storage
unit. The video switching unit 206, the first video output unit
207, and the second video output unit 208 being the display
control unit display the location video thus received and the
shared information on the first display unit 25 and the second
display unit 26 being a display unit in the displaying position
relationship specified in the relationship information stored
by the positional relationship retaining unit 205 in the
storage unit.

The video receiving unit 209 and the information acquir-
ing unit 210 illustrated in FIGS. 9 and 10 perform the same
processes as those according to the first embodiment.

Second Embodiment

A second embodiment of the present invention will now
be explained.

Explained in the first embodiment is an example in which
each of the teleconference terminals 2 has two display units
of the first display unit 25 and the second display unit 26.
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Explained in the second embodiment is an example in which
each teleconference terminal 2 has a single display unit.

FIG. 11 is a schematic generally illustrating a system
configuration of a teleconference system 1A according to the
second embodiment. FIG. 12 is a block diagram illustrating
a hardware configuration of a control system in a telecon-
ference terminal 200 according to the second embodiment.
As illustrated in FIGS. 11 and 12, in the teleconference
system 1A according to the second embodiment, each of the
teleconference terminals 200 includes one display unit 30.
Because the remaining hardware configuration is the same
as that according to the first embodiment, an explanation
thereof is omitted herein.

FIG. 13 is a block diagram illustrating a functional
configuration of the teleconference terminal 200 according
to the second embodiment. As illustrated in FIG. 13, com-
pared with the functional configuration according to the first
embodiment, the functional configuration according to the
second embodiment is different in including a video syn-
thesizing unit 211 instead of the video switching unit 206,
and a video output unit 212 instead of the first video output
unit 207 and the second video output unit 208.

The video synthesizing unit 211 synthesizes the location
video and the shared information as a video based on the
displaying position relationship information retained by the
positional relationship retaining unit 205, and outputs the
synthesized video to the video output unit 212. More spe-
cifically, when information “left” is retained by the posi-
tional relationship retaining unit 205, the video synthesizing
unit 211 generates video data for allowing the display unit 30
to display the location video on the left side of the shared
information, and outputs the video data to the video output
unit 212. When information “right” is retained by the
positional relationship retaining unit 205, the video synthe-
sizing unit 211 generates video data for allowing the display
unit 30 to display the location video on the right side of the
shared information, and outputs the video data to the video
output unit 212.

Explained in the second embodiment is an example in
which the teleconference terminal 200 at each of the loca-
tions has functions for transmitting and receiving the dis-
playing position relationship information, as illustrated in
FIG. 13, but the present invention is not limited thereto.
Alternatively, only the function for transmitting the display-
ing position relationship information may be provided as
illustrated in FIG. 14, or only the function for receiving the
displaying position relationship information may be pro-
vided as illustrated in FIG. 15, depending on the telecon-
ference terminals 200.

More specifically, in the teleconference terminal 2 having
the functional configuration illustrated in FIG. 14, the initial
positional relationship determining unit 201 sets an initial
value of the relationship information indicating the display-
ing position relationship between a location video received
from another teleconference terminal 2 and shared informa-
tion shared among a plurality of locations. The positional
relationship retaining unit 205 stores the relationship infor-
mation set by the initial positional relationship determining
unit 201 in a storage unit such as the RAM or the storage unit
23. The positional relationship transmitting unit 202 trans-
mits the relationship information retained by the positional
relationship retaining unit 205 to another teleconference
terminal 2 when a connection request is received from the
other teleconference terminal 2. The video synthesizing unit
211 and the video output unit 212 being the display control
unit displays the location video received from another
teleconference terminal 2 and the shared information on the
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display unit 30 being the display unit in the displaying
position relationship specified in the relationship informa-
tion stored by the positional relationship retaining unit 205
in the storage unit.

In the teleconference terminal 2 having the functional
configuration illustrated in FIG. 15, the positional relation-
ship receiving unit 203 receives relationship information
indicating the displaying position relationship between a
location video transmitted by another teleconference termi-
nal 2 and shared information shared among a plurality of
locations. The positional relationship determining unit 204
sets relationship information indicating the displaying posi-
tion relationship between the location video and the shared
information on the local teleconference terminal based on
the relationship information received by the positional rela-
tionship receiving unit 203. The positional relationship
retaining unit 205 stores the relationship information set by
the positional relationship determining unit 204 in a storage
unit. The video synthesizing unit 211 and the video output
unit 212 being the display control unit displays the location
video thus received and the shared information on the
display unit 30 being the display unit in the displaying
position relationship specified in the relationship informa-
tion stored by the positional relationship retaining unit 205
in the storage unit.

The video receiving unit 209 and the information acquir-
ing unit 210 illustrated in FIGS. 14 and 15 perform the same
processes as those according to the first embodiment.

As illustrated in FIG. 14, the functional configuration in
which the displaying position relationship information is
only transmitted is the same as the configuration illustrated
in FIG. 13 except the positional relationship receiving unit
203 and the positional relationship determining unit 204 are
omitted. As illustrated in FIG. 15, the functional configura-
tion in which the displaying position relationship informa-
tion is only received is the same as the configuration
illustrated in FIG. 13 except the initial positional relation-
ship determining unit 201 and the positional relationship
transmitting unit 202 are omitted.

According to the second embodiment, in the teleconfer-
ence terminal 200 in which the location video and the shared
information are displayed side by side in a display screen of
one display unit 30, the location video and the shared
information can be displayed in a positional relationship
where the participants in the electronic conference do not
appear to be looking at an awkward direction.

Third Embodiment

A third embodiment of the present invention will now be
explained.

FIG. 16 is a block diagram illustrating a functional
configuration of a teleconference terminal 2000 in a tele-
conference system according to the third embodiment. As
illustrated in FIG. 16, compared with the functional con-
figuration according to the first embodiment, the functional
configuration according to the third embodiment is different
in that a presenter detecting unit 213 is newly added, and
different processes are performed by the initial positional
relationship determining unit 201 and the positional rela-
tionship determining unit 204.

The presenter detecting unit 213 detects presence and the
position of a participant making a presentation (hereinafter,
sometimes referred to as a presenter) on shared information
such as a document based on at least one of a video shot by
the camera unit 27 and a voice collected by the microphone
unit 28. The participant making a presentation (presenter)
herein means a participant positioned beside the shared
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information, a participant pointing to the shared information
with a finger, or a participant saying something about the
shared information.

Specifically, when the presenter detecting unit 213 deter-
mines that a presenter is present, the presenter detecting unit
213 determines if the presenter is in an area R that is the right
half or in an area L that is the left half of the entire area in
the video shot by the camera unit 27, as illustrated in FIG.
17. In the example illustrated in FIG. 17, the presenter
detecting unit 213 determines that the presenter is in the area
R. The presenter detecting unit 213 detects presence and the
position of the presenter by using the technology disclosed
in Japanese Patent No. 4389956, for example. Specifically,
the presenter detecting unit 213 performs a face recognition
process to a video shot by the camera unit 27, and deter-
mines if the participant whose face is at a position higher
than the other faces by 20 centimeters or more is in the right
side (R area) or the left side (area L) of the video.

As another example, the presenter detecting unit 213
performs a face recognition process in a video shot by the
camera unit 27, and determines if the participant whose face
is at a position closest to the display unit displaying the
shared information is in the right side (R area) or the left side
(area L) of the video.

The initial positional relationship determining unit 201
according to the third embodiment starts the process when
the teleconference terminal 2000 is started. To begin with,
the initial positional relationship determining unit 201 starts
the presenter detecting unit 213, and causes the presenter
detecting unit 213 to detect the position of the presenter.
When the presenter detecting unit 213 detects a presenter
and determines that the presenter thus detected in the area R
in the video, the initial positional relationship determining
unit 201 sets information being “right” (information indi-
cating to display the location video on the right side of the
shared information) as the displaying position relationship
information. When the presenter detecting unit 213 deter-
mines that the presenter thus detected in the area L in the
video, the initial positional relationship determining unit 201
sets information being “left” as the displaying position
relationship information (information indicating to display
the location video on the left side of the shared information).

When the presenter detecting unit 213 does not detect any
presenter, the initial positional relationship determining unit
201 sets information having been set as the initial value
(“left” or “right”) as the displaying position relationship
information.

The positional relationship determining unit 204 accord-
ing to the third embodiment sets the displaying position
relationship information on the local teleconference terminal
again based on the displaying position relationship informa-
tion received by the positional relationship receiving unit
203 and the position of the presenter detected by the
presenter detecting unit 213, and causes the positional
relationship retaining unit 205 to retain the displaying posi-
tion relationship information thus set again.

The overall process performed by the teleconference
system according to the third embodiment is basically the
same as the process performed by the teleconference system
1 according to the first embodiment illustrated in FIG. 5,
except that the process at Step S109 in FIG. 5 is replaced
with the process illustrated in FIG. 18, instead of the process
illustrated in FIG. 6.

FIG. 18 is a flowchart explaining the process performed
by the teleconference system according to the third embodi-
ment at Step S109 in FIG. 5 in detail. Used as an example
in the explanation below is a process performed by the
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positional relationship determining unit 204 in the telecon-
ference terminal 2000B deployed in the second location.

As illustrated in FIG. 18, in the third embodiment, in the
process at Step S109, to begin with, the positional relation-
ship determining unit 204 acquires information indicating
the presence and the position of a presenter from the local
presenter detecting unit 213 (Step S1095).

The positional relationship determining unit 204 then
determines if a presenter is present near the local telecon-
ference terminal 2000B based on the information acquired at
Step S1095 (Step S1096).

As a result of the determination, if the positional rela-
tionship determining unit 204 determines that a presenter is
present (Yes at Step S1096), the positional relationship
determining unit 204 then determines if the presenter is in
the area R (right side) in the video (Step S1097). As a result
of the determination, if the positional relationship determin-
ing unit 204 determines that the presenter is in the area R
(Yes at Step S1097), the positional relationship determining
unit 204 sets “right” as the displaying position relationship
information on the local teleconference terminal (on the
teleconference terminals 2000B). In other words, the posi-
tional relationship determining unit 204 sets to display the
location video on the right side of the shared information
(Step S1098). If the positional relationship determining unit
204 determines that the presenter is not in the area R, that is,
the presenter is in the area L. (left side) as a result of the
determination at Step S1097 (No at Step S1097), the posi-
tional relationship determining unit 204 sets “left” as the
displaying position relationship information on the local
teleconference terminal (on the teleconference terminals
2000B). In other words, the positional relationship deter-
mining unit 204 sets to display the location video on the left
side of the shared information (Step S1099).

If the positional relationship determining unit 204 deter-
mines that a presenter is not present as a result of determi-
nation at Step S1096 (No at Step S1096), the positional
relationship determining unit 204 acquires displaying posi-
tion relationship information set on a teleconference termi-
nal 2000A from the positional relationship receiving unit
203 (Step S1100). The positional relationship determining
unit 204 then determines if the displaying position relation-
ship information thus acquired is “left”, in other words, if the
displaying position relationship information thus acquired is
set to display the location video on the left side of the shared
information in the teleconference terminal 2000A being a
peer (Step S1101).

If the positional relationship determining unit 204 deter-
mines that the displaying position relationship information
is “left”, in other words, if the positional relationship deter-
mining unit 204 determines that the displaying position
relationship information is set to display the location video
on the left side of the shared information in the teleconfer-
ence terminal 2000A being a peer as a result of the deter-
mination (Yes at Step S1101), the system control goes to
Step S1098 and the same processes are performed subse-
quently. If the positional relationship determining unit 204
determines that the displaying position relationship infor-
mation is “right”, in other words, if the positional relation-
ship determining unit 204 determines that the displaying
position relationship information is set to display the loca-
tion video on the right side of the shared information in the
teleconference terminal 2000A being a peer as a result of
determination at Step S1101 (No at Step S1101), the system
control goes to Step S1099 and the same processes are
performed subsequently.
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In the third embodiment, when the process at Step S1098
or Step S1099 is performed after going to the determining
process at Step S1097 in FIG. 18, the teleconference termi-
nal 2000B requesting a connection transmits the displaying
position relationship information on the local teleconference
terminal retained by the positional relationship retaining unit
205 to the teleconference terminal 2000A being a peer. The
positional relationship determining unit 204 in the telecon-
ference terminal 2000A then sets the displaying position
relationship information on the local teleconference terminal
again based on the displaying position relationship informa-
tion received by the positional relationship receiving unit
203.

According to the third embodiment, for example, when a
presenter is beside the second display unit 26 in the second
location, as illustrated in FIG. 19, the teleconference termi-
nal 2000B in the second location displays the location video
on the left side of the shared information as illustrated in
FIG. 20, through the processes illustrated in FIG. 5 and FIG.
18. At the same time, the teleconference terminal 2000A in
the first location displays the location video on the right side
of the shared information. In this manner, on the telecon-
ference terminal 2000A in the first location, the presenter in
the second location displayed in the second display unit 26
appears as making presentation pointing to the shared infor-
mation displayed on the first display unit 25. On the tele-
conference terminal 2000B in the second location, the
participant in the first location displayed in the first display
unit 25 appears as looking at the shared information dis-
played in the second display unit 26. Therefore, a sense of
the participants paying attention to shared information such
as a document can be created smoothly among a plurality of
locations where the electronic conference is being held.

Furthermore, explained in the third embodiment is an
example in which the teleconference terminal 2000 at each
of the locations has functions for transmitting and receiving
the displaying position relationship information, as illus-
trated in FIG. 16, but the present invention is not limited
thereto, and only the function for transmitting the displaying
position relationship information may be provided depend-
ing on the teleconference terminal 2000, as illustrated in
FIG. 21.

As illustrated in FIG. 21, the functional configuration in
which the displaying position relationship information is
only transmitted is the same as the configuration illustrated
in FIG. 16 except the positional relationship receiving unit
203 and the positional relationship determining unit 204 are
omitted.

Some exemplary embodiments of the present invention
are explained above, but embodiments are not limited to
those explained above.

For example, in the configuration explained the embodi-
ments above, each of the teleconference terminals 2, 200,
2000 communicates with each other. However, the present
invention is not limited thereto, and the teleconference
system may also include a server provided with a storage
unit for storing therein shared information.

Furthermore, in the embodiments explained above, the
hardware configuration illustrated in FIG. 2 or FIG. 12 is
provided as an example of the hardware configuration of the
control system in each of the teleconference terminals 2,
200, 2000. However, the present invention is not limited
thereto, and the hardware configuration may be any other
hardware configuration.

The computer program for causing the CPU in the control
unit 20 to execute the processes according to the embodi-
ment may be provided in a manner incorporated in a storage
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unit such as the ROM in each of the teleconference terminals
2, 200, 2000 in advance. Furthermore, such a computer
program may be provided in a manner stored in a computer-
readable storage medium as a file in an installable or
executable format. Furthermore, the computer program can
be provided or distributed over a network such as the
Internet.

Although the invention has been described with respect to
specific embodiments for a complete and clear disclosure,
the appended claims are not to be thus limited but are to be
construed as embodying all modifications and alternative
constructions that may occur to one skilled in the art that
fairly fall within the basic teaching herein set forth.

The invention claimed is:

1. A communication system, comprising:

a first communication terminal at a first location being
connected to at least a first display and a second display
disposed adjacent to each other, the first communica-
tion terminal including first circuitry configured to set
display positions, as first position relationship informa-
tion, of (i) a video of a second location received from
a second communication terminal to be one of the first
display and the second display, and (ii) image data of
shared information that is shared between the first
communication terminal and the second communica-
tion terminal to be the other of the first display and the
second display, and

the second communication terminal at the second location
being connected to at least a first display and a second
display disposed adjacent to each other, the second
communication terminal including second circuitry
configured to receive the first position relationship
information, and to set display positions, as second
position relationship information, of (i) a video of the
first location received from the first communication
terminal to be one of the first display and the second
display connected to the second communication termi-
nal, and (ii) the image data of shared information that
is shared between the first communication terminal and
the second communication terminal to be the other of
the first display and the second display connected to the
second communication terminal, based on the received
first position relationship information, such that the
video of the first location and the image data of the
shared information are set to be displayed on the first
display and the second display connected to the second
communication terminal in an opposite manner as the
video of the second location and the image data of the
shared information are set on the first and second
display connected to the first communication terminal,

wherein the second circuitry is configured to control
display of the video of the first location and the image
data of the shared information on the first display and
the second display connected to the second communi-
cation terminal based on the set second position rela-
tionship information.

2. The communication system according to claim 1,

wherein the second circuitry is further configured to:

set an initial value of the second position relationship
information;

store the set initial value of the second position relation-
ship information in a memory;

transmit the stored second position relationship informa-
tion to another communication terminal when a con-
nection request is received from the other communica-
tion terminal;
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receive displaying position relationship information trans-
mitted from the other communication terminal; and

reset the second position relationship information based
on the displaying position relationship information
received from the other communication terminal.

3. The communication system according to claim 2, the
second circuitry being further configured to

generate a synthesize video for displaying the video

received from the other communication terminal and
the shared information on one display connected to the
second communication terminal, and

control display of the synthesized video on the one

display.

4. The communication system according to claim 2,
wherein the second circuitry is further configured to

detect a position of a presenter making a presentation on

the shared information, based on at least one of a video
captured by an image capturing unit and sound col-
lected by a sound collecting unit,

set the initial value of the second position relationship

information based on the detected position of the
presenter, and

reset the second position relationship information based

on the received first position relationship information
and the detected position.

5. A communication terminal configured to communicate
with another communication terminal at a first location, the
other communication terminal being connected to at least a
first display and a second display disposed adjacent to each
other, the other communication terminal including circuitry
configured to set display positions, as first position relation-
ship information, of (i) a video of a second location received
from the communication terminal to be one of the first
display and the second display, and (i) image data of shared
information that is shared between the other communication
terminal and the communication terminal to be the other of
the first display and the second display, the present commu-
nication terminal being configured to connect to a first
display and a second display disposed adjacent to each other
at the second location and further comprising:

circuitry configured to receive the first position relation-

ship information, and to set display positions, as second
position relationship information, of (i) a video of the
first location received from the other communication
terminal to be one of the first display and the second
display connected to the communication terminal, and
(ii) the image data of shared information that is shared
between the other communication terminal and the
communication terminal to be the other of the first
display and the second display connected to the com-
munication terminal, based on the received first posi-
tion relationship information, such that the video of the
first location and the image data of the shared infor-
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mation are set to be displayed on the first display and
the second display connected to the communication
terminal in an opposite manner as the video of the
second location and the image data of the shared
information are set on the first and second display
connected to the other communication terminal,

wherein the circuitry of the communication terminal is
configured to control display of the video of the first
location and the image data of the shared information
on the first display and the second display connected to
the communication terminal based on the set second
position relationship information.

6. A method implemented by a communication terminal
configured to communicate with another communication
terminal at a first location, the other communication terminal
being connected to at least a first display and a second
display disposed adjacent to each other, the other commu-
nication terminal including circuitry configured to set dis-
play positions, as first position relationship information, of
(1) a video of a second location received from the commu-
nication terminal to be one of the first display and the second
display, and (ii) image data of shared information that is
shared between the other communication terminal and the
communication terminal to be the other of the first display
and the second display, the present communication terminal
being configured to connect to a first display and a second
display disposed adjacent to each other at the second loca-
tion, the method comprising:

receiving the first position relationship information;

setting display positions, as second position relationship

information, of (i) a video of the first location received
from the other communication terminal to be one of the
first display and the second display connected to the
communication terminal, and (ii) the image data of
shared information that is shared between the other
communication terminal and the communication ter-
minal to be the other of the first display and the second
display connected to the communication terminal,
based on the received first position relationship infor-
mation, such that the video of the first location and the
image data of the shared information is set to be
displayed on the first display and the second display
connected to the communication terminal in an oppo-
site manner as the video of the second location and the
image data of the shared information are set on the first
and second display connected to the other communi-
cation terminal; and

controlling display of the video of the first location and

the image data of the shared information on the first
display and the second display connected to the com-
munication terminal based on the set second position
relationship information.
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